degree according to the Germanic method. 1 Some semblance of order was restored by Pope Innocent III at the IV Lateran Council in 1215 with the decision that the restrictions on consanguineous marriage applied to third-cousin relationships or closer (F≥ 0.0039). 7 This level of regulation was confirmed by the post-Reformation Council of Trent (1545-63) and remained in force until 1917 when the requirement for consanguinity dispensation was reduced to couples related as second cousins or closer (F ≥ 0.0156) and in 1983 to first cousins or closer. Somewhat surprisingly, multiple pathways of consanguinity, which often occur in small endogamous communities, were ignored in the latter revision. 7 As part of his criticism on the practices of the Roman Catholic Church, Martin Luther had condemned the requirement for consanguinity dispensation payments, since according to Divine Rule as revealed in Leviticus 18:7-18, there should be no impediment to marriage between first cousins. Accordingly, first-cousin marriages were accepted by the various Protestant denominations founded in much of northern Europe. Although, ironically, a ban on first-cousin marriage was maintained by the state Lutheran Church in Sweden until 1680, and royal dispensation to marry a first cousin was required until 1844. 8 The situation in England was somewhat different, although it also centred on the permissible relationships between spouses, but with Leviticus 18:7-18 once again cited. On the death of his elder brother Arthur in 1491, Henry VIII had obtained Papal dispensation to marry his brother's widow Catherine of Aragon. 6 As the marriage failed to produce a male heir Henry petitioned the Pope for a divorce on the grounds that his marriage to Catherine, his sister-in- 15 The data showed a significant positive relationship between early deaths and the degree of consanguinity. But they also indicated that although tuberculosis had been diagnosed as the cause of death in 8.7% of non-consanguineous progeny, it was responsible for 22.7% of deaths among consanguineous offspring, a finding strongly suggestive of a significant difference in the living conditions of the two groups.
Charles Darwin and the first-cousin marriage controversy in England
In 1839, the then 30-year-old Charles Darwin married his first cousin Emma Wedgwood aged 32 years, following the marriage of Charles' elder sister Caroline to Emma's brother Josiah
Wedgwood III in 1837. Ten children were born during the course of the next 17 years and by all accounts the marriage was happy, with Charles and Emma sharing a close companionship.
However, in his letters to friends, Darwin expressed a concern that the periodic bouts of debilitating ill-health from which he suffered might be transmitted to their children. 16 In fact, metropolitan London (1.5%). However, these levels of consanguinity fell far short of the first-cousin marriage rates he had calculated for the landed gentry (3.5%) and members of the aristocracy (4.5%).
The second part of Darwin's enquiry was to examine the possible adverse health consequences of first-cousin marriage, which he initially assessed by determining the comparative prevalence of first-cousin offspring among the inmates of 19 lunatic asylums in England, Scotland, Wales and Ireland. 24, 25 Once again, quite serious problems were noted in the collection of reliable and unbiased data. Some regional variation also was indicated, with the 5.25% first-cousin parentage among inmates in Scottish institutions explained in terms of the often mountainous nature of the Caledonian terrain, which may have led to a higher proportion of consanguineous unions in geographically isolated communities. However, the overall prevalence of 3.9% first-cousin parentage among the asylum inmates for whom relevant information was available versus the 3.4% first-cousin unions in the general population suggested that the adverse effects of consanguinity on mental health had previously been over stated.
Commenting on the paper after its presentation to the Statistical Society, Francis Galton, a half-cousin of Charles Darwin, summarized the findings as having '… undoubtedly swept away, to some extent, an exaggerated opinion which was current as to the evil resulting from first-cousin marriages'. 25 In a subsequent private letter to Darwin dated 10 November 1875
Galton further stated that 'You have exploded most effectively a popular scare', and in jocular vein suggested that George Darwin could very profitably write a pamphlet on the theme 'WORDS of scientific COMFORT and ENCOURAGEMENT To COUSINS who are LOVERS', which given the probable numbers of actual and potential first-cousin couples in
England at the time could attract annual sales of some 8000 copies. 
Consanguineous marriage in the 21st century
George Darwin's influence on studies into the distribution and prevalence of cousin marriage continues, with the isonymic (same-surname) method he devised used to estimate random and non-random inbreeding in historical communities and in present-day populations where pedigree or genomic information is unavailable. As detailed on the Global Consanguinity website http://www.consang.net, consanguineous marriage remains popular in many parts of Asia and Africa and it has been estimated that currently >10% of the global population are either married to a partner related as second cousin or closer (F ≥ 0.0156) or are the progeny of such a union. 33 Over the course of the last 50 years there has been large-scale migration from these regions to many Western countries. In the UK and several other European countries concern has been expressed on the adverse health effects of consanguineous marriage, driven in the UK by inflammatory claims from some Members of Parliament whose constituencies include sizeable communities of South Asian migrants, with calls for a ban on first-cousin marriage.
'statistics', the proponents of the move to prohibit first-cousin marriage curiously echo their counterparts of the 19th century. There is no doubt that in some families first-cousin marriage can facilitate the expression of rare recessive disease genes carried by both parents, causing major childhood illness. 36 However, a recent meta-analysis of 69 studies from 15 countries has indicated a mean 3.5% increase in prereproductive mortality at first-cousin level, which is lower than earlier estimates and indicates that a large majority of first-cousin progeny are no more likely to be seriously disadvantaged in health terms than the offspring of unrelated parents. 33 As cogently warned in the 19th century by Dr Arthur Mitchell, Deputy Commissioner in
Lunacy for Scotland and a contemporary of Charles and George Darwin, 'Startling illustrations of calamitous sequences to cousin-marriages have been detailed, and pointed at with a finger of warning, the relation of cause and effect being assumed (author's italics)'. 37 This unfortunate tendency continues, with a readiness to blame any and all types of adverse pregnancy, birth and childhood health outcomes on consanguinity, despite the lack of any obvious let alone proven causal relationship, adequate control for socio-demographic variables, or allowance for the influence of other important population genetic factors, in particular clan, tribe, caste and biraderi endogamy according to the population studied. 33, 38, 39 Thus in the UK Bangladeshi community, which has a rate of sensorineural childhood deafness of 3.86/1000 versus 1.65/1000 in the general UK population, consanguineous marriage has been widely and uncritically assumed to be the causative factor. A study of
Bangladeshi patients confirmed both a high prevalence of first-cousin (24.8%) and other forms of consanguineous marriage (8.6%) among the parents of affected persons, and in 60% of cases the deafness was genetic in origin with a recessive mutation in the GJB2 (Connexin 26) gene identified in 17% of patients. 40 However, the rate of deafness was 2.73/1000 in children born to the two-thirds of Bangladeshi families who had not contracted a cousin marriage, suggesting that mutant genes causing the disorder are common in the Bangladeshi gene pool, and indicating other major non-genetic causes including congenital cytomegalovirus infection. 
Conclusion
The study by George Darwin provided valuable evidence that fears regarding the ill-effects of first-cousin marriage were exaggerated. Especially in high-income countries there is the capacity to provide health education at individual, family and community levels, with genetic counselling, premarital diagnosis and prenatal diagnosis for genetic disorders widely available where requested. Rather than seeking to ban a form of marriage that has been legal in England for >450 years, i.e. some 15-20 generations, ensuring access to these viable and non-discriminatory options is the logical way to proceed and more likely both to receive community acceptance and be successful in maintaining and improving health.
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